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1. Introduction

In RAN2#105bis, the use cases for fast MCG recovery was discussed. Among all failures, MCG radio link failure (RLF) was agreed to be applicable for fast MCG recovery. Other cases are FFS. In this paper, we analyse every MCG failure case and give our propose on their applicability for fast MCG recovery.
2. Discussion

According to the email discussion [1] before RAN2 #105bis, the following cases may trigger MCG failure and hence can be considered for fast MCG recovery:

a) MCG leg RLF

b) MCG reconfiguration with sync failure (note MN as LTE is also included here)
c) Mobility from NR failure

d) Integrity check failure indication from lower layers concerning SRB1 or SRB2

e) RRC connection reconfiguration failure
f) MN HO for EN-DC mobility from E-UTRA failure
As mentioned above, a) was agreed already. We need to look at b) to f) case by case. For easy discussion, we can categorize those cases to 3 groups:

· Group 1: handover and mobility failure including b), c), and f) (perhaps something else);

· Group 2: configuration failure including e);

· Group 3: security failure including d).

When the UE attempts to use SCG as a signalling link to notify the network about MCG failure, one important requirement is SCG itself should be a stable condition. However, when MCG failure happens during MCG handover or mobility, i.e. Group 1, SCG itself shall go through re-sync procedure. That is, the SCG link is temporarily dropped and the UE will perform RACH to re-sync to SN. There are two concerns:
1. The UE may rely on an unstable SCG link trying to recover an MCG failure.

2. There are at least two independent procedures running on the UE, but we try to correlate them together.

a. MCG recovery procedure, and

b. SCG re-sync procedure.
From a system design perspective, these two concerns may cause an unreliable system and unnecessary complexity.
Observation 1: using fast MCG recovery for MCG mobility failures may cause unnecessary design complexity and unreliable system performance.
In addition, as shown in the discussion of Rel-15, intra-and-inter-RAT mobility with DC scenarios were quite confusing. Some companies in the email discussion also pointed out some use cases were not even supported, e.g. NR-DC to EN-DC transition. It would be too early to consider all those mobility cases for a new feature when the mobility itself has not been supported or thoroughly discussed in the specifications.
Testability should also be considered. Anytime when a new feature is introduced, not only the feature itself should be studied, the potential impact of the product and commercialization should also be carefully considered; otherwise, the feature may not be deployed in the end. Different chipset vendors and network vendors may support different combinations of DC mobility. It’s not hard to imagine how difficult to cover all the required test cases and the risks involved in commercialization.

Observation 2: before DC-related mobility are fully studied, it’s not desired to include them in fast MCG recovery. Testability is also a concern to allow fast MCG recovery for MN mobility failure.
Based on above analysis and observations, use cases in Group should not be considered for fast MCG recovery.
Proposal 1: all MN mobility and handover failure cases should not be considered for fast MCG recovery, at least in Rel-16.

For Group 2, configuration failures, they are not typical scenarios in real network. As we observed, only a very small percentage failures in field were caused by network reconfiguration failure. As network deployment becomes more mature, this type of failures can only be less. Also, many configurations include both MCG and SCG parts. As per today’s specification, there always be a joint success or failure. When MCG part of configurations is failure, the UE would claim failure for the whole procedure and cannot use SCG link to report and recover MCG failure. It’s also not desired to let the UE decides it is an MCG-only configuration or a joint configuration.

Observation 3: considering configuration can be for both MCG and SCG, and the UE always perform joint handling of the configuration, using SCG for fast MCG failure recovery may not be always possible.
Proposal 2: Group 2, i.e. configuration failure, should not be considered for fast MCG recovery.

For Group 3, i.e. security failure, there is only one PDCP handling split bearers. When integrity check fails on split bearer, SCG leg is also not available. For SRB3 case, we understand it’s possible to use SCG to report and recovery integrity failure on SRB1 and SRB2. Therefore, fast MCG recovery appealability is determined case by case. This kind of inconsistency behaviour is also not preferred. So, we propose not apply security failure for fast MCG recovery.

Proposal 3: Group 3, i.e. security failure, should not be considered for fast MCG recovery.
3. Conclusion

In this paper, we discussed applicability of fast MCG recovery and have the following observations and proposals.

Observation 1: using fast MCG recovery for MCG mobility failures may cause unnecessary design complexity and unreliable system performance.
Observation 2: before DC-related mobility are fully studied, it’s not desired to include them in fast MCG recovery. Testability is also a concern to allow fast MCG recovery for MN mobility failure.
Observation 3: considering configuration can be for both MCG and SCG, and the UE always perform joint handling of the configuration, using SCG for fast MCG failure recovery may not be always possible.

Proposal 1: all MN mobility and handover failure cases should not be considered for fast MCG recovery, at least in Rel-16.

Proposal 2: Group 2, i.e. configuration failure, should not be considered for fast MCG recovery.

Proposal 3: Group 3, i.e. security failure, should not be considered for fast MCG recovery.
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